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(54) Title: THERMOPLASTIC BAG STKUCTURE 

(57) Abstract 

A thermoplastic bag structure (10) and method 
for making and packaging thermoplastic bags such 
that their tops are easily identified and the bags 
arc easily opened. The method for producing these 
bags begins with cutting a flattened thermoplastic 
tube into two portions (16, 18). Ac least one of 
the two portions is then collapsed to form a sheet 
of maicrial having a pair of thermoplastic layers, a 
straight folded bottom edge (32) and a pair of lap 
edges, at least one of which is skewed-cut (22). Bag 
side structures (30) are formed in the sheet of material 
al about bag-width distances apart. The bags are 
then folded a predetermined number of times, in a 
direction transverse to the bag side structures, so ttuU 
the skewcd<ut top edge(s) (22) of each of the bags 
remains exposed. 
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THERMOPLASTIC BAG STRUCTURE 

FIELD OFTHE INVENTION 

The present invention generally relates to thermoplastic bags and, more particularly, 
is concerned with a thermoplastic bag structure and method for making the thermoplastic 
bag structure with easily identifiable tops that are easy to open. 

Background of the Invention 

For many years, thermoplastic bags have been widely used for a number of 
household and industrial purposes. Many have a simple rectangular structure comprising 
two layers of thermoplastic film, heat sealed sides, a folded bottom and an open top. This 
dmple structure has been adapted to form a wide variety of sizes and configurations that 
vary with the intended uses of the bags. 

In recent years, bag manufacturers have developed new ways of packaging bags. 
One method of packaging bags involves winding perforated, interconneaed bags into a roll. 
The consumer then unrolls a bag, tears it off of the roll and opens it. Another method of 
packaging bags involves the packaging of separate, individually folded bags into a stack. 
The consumer then selects a bag, unfolds it and opens it. Advances in the thermoplastic 
bag art have produced very thin, yet strong, bags. Furthermore, advances in perforation 
technology have produced interconnected bags that can be cleanly separated fi-om a roll of 
bags. 

However, these advances do have disadvantages. The thin layers and clean edges 
make it difiScuh to distinguish the top of the bag fi'om the bottom, or even the sides, of the 
bag. This often fiustrates consumers who must struggle to find the top of the bag to open 
it. Once the top is found, the thin layers also make it difficult to open the bags. 
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Consequently, these deficiencies have created a need for bags with tops that are 
easily identified and easily opened. 

SUMMARY OF THE HSVEf^QT^ 

5 The present invention provides a thermoplastic bag structure and method for 

making and packaging thermoplastic bags such that their tops are easily identified and the 
bags are easily opened. The method for producing these bags begins with cutting a 
flattened thermoplastic tube into two portions. At least one of the two portions is then 
collapsed to form a sheet of material having a pair of thermoplastic layers, a straight folded 

10 bottom edge and a pair of top edges, at least one of which has a skewed-^cut. Bag side 
structures are formed in the sheet of material at about bag-width distances apart. The bags 
are then folded a predetermined number of times, in a direction transverse to the bag side 
structures, so that the skewed-cut top edge(s) of each of the bags remains exposed. 
The above summary of the present invention is not intended to represent each 

15 embodiment, or ev«y aspect of the present invention. This is the purpose of the figures 
and detailed description which follow. 

Brief Description of the DRAvyiNGs 

Other objects and advantages of the invention will become apparent upon reading 
20 the following detailed description and upon reference to the drav^gs in which: 

FIG. 1 is a top plan view of a flattened thermoplastic tube being processed into a 
plurality of interconnected bags; 

FIG. 2 is a cross-sectional view of the flattened thermoplastic tube taken generally 
alone line 2-2 in FIG. 1; 
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FIG. 3 is a cross-sectional view of the flattened thermoplastic tube taken generally 
alone line 3-3 in FIG. 1; 

FIG. 4 is a cross-sectional view of the thermoplastic tube after it has been collapsed 
and severed into two portions; 
5 FIG. 5 is a top plan view of one of the portions of the collapsed thermoplastic tube 

showing perforations and heat seals; 

FIG. 6 is a top plan view of one of the portions of the collapsed thermoplastic tube, 
after it has been folded, showing the perforations, the heat seals, and exposed skewed-cut 
top edges; and 

10 FIG. 7(a)-(l) is an elevational side view of various folding patterns, all of which 

expose the skewed-cut top edges. 

While the invention is susceptible to various modifications and alternative forms, 

certain specific embodiments thereof have been shown by way of example in the drawings 

and will be described in detail. It should be understood, however, that the intention is not 
15 to limit the invention to the particular forms described. On the contrary, the intention is to 

cover all modifications, equivalents, and alternatives Ming within the spirit and scope of 

the invention as defined by the appended claims. 
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Detailed description of the Preferred Embodimeist 

Referring now to the drawings, and more particularly to FIG. 1 , there is shown a 
flattened thermoplastic tube 1 0 traveling in a longitudinal direction 12. The transverse 
5 direction 14 is generally perpendicular to the longitudinal direction 12 in which the 
thermoplastic tube 10 moves. The thermoplastic material used can be any thermoplastic 
material well known to one of ordinary ^ in the art and as more specifically detailed 
herein below. A cutting station IS includes two independent cutting instruments (not 
shown in FIG. 1) that operate fi'om opposite sides of the tube 10 to sever the tube 10 into 
10 portions 16 and 18. Each cutting insUrum^t oscillates in the transverse direction 14 as the 
tube moves in the lon^tudinal direction 12. The wnusoidal path produced by the top 
cutting instrimient is shown as a solid line 20 and the sinusoidal path produced by the 
bottom cutting instrument is shown as a dashed line 22. These two paths will form the 
sinusoidal-cut top edges of the bags. 
15 The oscillation of the cutting instruments preferably takes place about the centerline 

of the tube 10. However, the cutting instruments may be offset to dther side of the 
centerline of the tube 10 to create portions 16 and 18 in different sizes. This could facilitate 
the production of two diff^ent size bags at the same time. 

Preferably, both of the cutting instniments oscillate 180 degrees out of phase with 
20 each other. This produces sinusoidalH:ut top edges 26 and 27 (see FIG. S) that are easily 
identifiable and separable fi-om each other. However, the tube 10 may be severed with one 
cutting instrument producing in phase sinusoidal-cut top edges. Moreover, varying styles 
of skewed-cut top edges are alternatively available. For sample, taincated cone shaped, 
sawtooth shaped, diamond shaped or any phase shifted, varying amplitude sinusoidal 



wo 97/3571 1 PCT/US97/04092 

5 

diaped top edges may be used interchangeably to gain the same advantages described 
herein. 

After leaving the cutting station IS, the tube portions 16 and 18 are then collapsed 
to form two continuous sheets of matmal each having, when laid flat, a pair of 

5 thermoplastic layers (not shown in HG. 1), a straight folded bottom edge 24, the 

sinusoidal-cut top edge 26 extending from one layer» and the sinusoidal-cut top edge 27 
extending from the other layer (see FIG. 5), 

After the pair of layers has been severed, the collapsed tube portions 16 and 18 
travd through a sealing station 28 where pairs of closely located transverse heat seals 30 

10 are formed across the tube portions 16 and 1 8 at about bag-width distances apart. The pair 
of thermoplastic layers of each tube pottion are thermally fiised to each oth^ along the heat 
seals 30. The transverse heat seals 30 intersect with the points of minimum deflection of 
the ^usoidal-cut top edges 26 and 27. This produces one sinusoidal period per bag. In 
this preferred configuration, the two layers are dther in phase or out of phase with each 

15 other. Ahematively, one broad heat seal may replace each pair of closely located heat seals 
30. This broad heat seal may then either be perforated or severed to produce the same 
results described herdn. 

Either simultaneously with the heat sealing or afterwards in a separate step, a 
transverse perforation 32 is created between each pair of dosely located heat seals 30 to 

20 form separable bags. Alternatively, the sheets of material may be severed between the 
closely located heat seals 30 so as to form individual bags. In either embodiment, when the 
bags are laid flat, each bag comprises a pair of opposing heat seals 30, a segment of the 
straight folded bottom edge 24, a period of the sinusoidal-cut top edge 26 extending from 
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one layer, and a pmod of the lunusoidal-cut top edge 27 extending from the other layer 
(see FIG. 5). 

The flattened thermoplastic tube 10 is shown by a cross-sectional ^aew in FIG. 2 
prior to the tube being severed into the two portions 1 6 and 1 8 (see FIG. 4). The top 
5 thermoplastic lay^ 33 opposes the bottom thermoplastic layer 34. 

The flattened thmnoplastic tube 10 is depicted by a cross-sectional view in FIG. 3 
being severed by the cutting instruments 36 and 38. This separates the tube 10 into the two 
portions 16 and 18. 

The two tube portions 16 and 18 are shown by a cross-sectional view in FIG. 4 
10 after being separated and collapsed. Each portion comprises the pair of thermoplastic 
layers 33 and 34, the straight folded bottom edge 24, and the sinusoidal-oit top edges 26 
and 27. 

One of the tube portions, dther 16 or 18, is shown in FIG. S in its collapsed state. 

FIG. S shows the »nusoidal<ut top edge 26 extending from one layer, the sinusoidal-cut 
IS top edge 27 (shown partially in phantom) extending from the other layer, the pairs of 

closdy located heat seals 30, and the perforations 32 between each pair of heat seals 30. 
One of the tube portions, dther 16 or 18, is also depicted in FIG. 6 where the 

interconnected bags 44 are shown in their collapsed and folded state. Adjacent bags share a 

perforation 32. In addition, each bag has a segment of the straight folded bottom edge 24, 
20 a period of the sinusoidal-cut top edge 26 extending from one layer, a period of the 

sinusoidal-cut top edge 27 extending from the other layer, and a pair of opposing heat seals 

30. 



wo 97/3571 1 PCT/US97/a4092 

7 

Various depictions of folding pattwtis are shown in FIG. 7. In each pattern, the bag 
is folded 1 80 d^ees in various directions a various number of times. In each case, the 
resulting folded bag comprises top edges 26 and 27 that extend over the folded bag 
structure 46. These folding pattems are merely illustrative and are not intended to limit the 
5 scope of the present invention. For ©cample, if the bags are separated from each other and 
then folded individually, folds can be imparted to each bag in both the longitudinal and 
transverse directions so long as at least one of the skewed-cut top edges 26 and 27 remains 
exposed. 

After the interconnected bags 44 have been heat sealed, perforated, and folded, 
10 with top edges extending over the bag structure, the bags may then be wound into rolls for 
packaging. Alternatively, if the bags were severed into individual bags, and folded, with 
top edges extending over the bag staicture, the side edges of the bags may be overiapped 
and then wound into rolls for packaging. In yet another wnbodiment of the invention, the 
bags are severed into individual bags, and folded, with top edges extending over the bag 
15 structure, and are then simply stacked for packaging. In either of the above two 

embodiments, the bags may eithw be severed and then folded, or folded and then severed. 

A consumer desiring to locate and open a bag produced and packaged by the above 
described process can easily identify the top of the bag, whether it was in rolled form or 
stacked form, because the top edges extend over the folded bag staicture. Next, if the bags 
20 are packaged in roll form, the consumer separates the outer-most bag on the roll along the 
side perforation. Then the consumer grasps the pair of oppo^g sinusoidal-cut top edges 
26 and 27 and puUs them apart in opposite directions to separate the first layer from the 
second layer, thus opening the bag easily. 
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The thermoplastic materials suitable for the present invention include high density 
and low density polyethylenes. Particularly preferred is linear low density polyethylene 
(LLDPE). LLDPE is an ethyienic copolymer formed by copotymerizing ethylene with a 
minor proportion by weight of an alpha olefin monomer containing 4 to 10 carbon atoms. 

5 The use of LLDPE in garbage bags has permitted manufacturers to increase strength, 

puncture resistance, and tear resistance properties. By way of example, and not intended to 
limit the scope of the present invention, typical film thicknesses used for bags of the present 
invention are fi'om about .3 mil to about 1 .5 mil. 

While the present invention has been described with reference to one or more 

10 particular embodiments^ those skilled in the art will recognize that many dianges may be 
made thereto mthout departing from the spirit and scope of the present invention. Each of 
these embodiments and obvious variations thereof is contemplated as falling within the 
spirit and scope of the claimed invention, which is set forth in the following claims. 
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WHAT IS CLAIMED IS : 

1 . A method for making and packaging a plurality of interconnected thermoplastic bags, 
2 the method comprising the steps of 

a. cutting a flattened ^ermoplastic film tube into two portions; 
4 b. collapsing at least one of the portions so as to foiro a sheet of material having a 

pair of thermoplastic layers, a straight folded bottom edge, and a pair of top edges, at least 
6 one of the pair of top edges ha^dng a skewed-cut; 

c. forming transverse bag side structures at about bag-width distances apart in the 
8 sheet of material to form the plurality of interconnected bags; 

d. providing the interconnected bags in a longitudinal direction, each of the bags 
10 including a pair of the bag side structures, a section of the straight folded bottom edge and 

respecth^e sections of the pair of top edges; and 
12 e. transversely foldmg the bags a predetermined number of times such that the 

section of at least the one of the pair of top edges of each of the bags remains exposed. 

2. A method according to claim 1, wherm step (a) includes passing the flattened 

2 thennoplasdc film tube in a longitudinal direction through a cutting station comprising at 
least one cutting means cutting at least one of the pair of thermoplastic layers. 

3. A method according to daim 1, \^4ierein step (a) includes passing the flattened 

2 thermoplastic film tube in a longitudinal direction through a cutting station comprising two 
cutting means, one on each side of the thermoplasdc film tube, oscillating in a harmonic 

4 manner such that sinusoidal shaped cuts are made separately in each layer of the pair of 
thermoplastic layers. 
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4. A method according to claim 3, wherein the step of cutting the flattened thermoplastic 
2 fihn tube produces sinusoidal shaped cuts that are 1 80 degrees out of phase after a first of 

the pair of thermoplastic layers is collapsed onto a second of the pair of thermoplastic 
4 layers. 

5. A method according to claim 3, wherein the step of cutting the flattened thermoplastic 
2 film tube produces sinusoidal shaped cuts that are 0 degrees out of phase after the first of 

the pair of thermoplastic Izym is collapsed onto the second of the pair of thermoplastic 
4 layers. 

6. A method according to claim 3, wherein the step of cutting the flattened thermoplastic 
2 film tube produces ^usoidal shaped cuts that are more than 0 degrees and less than 1 80 

degrees out of phase after the first of the pair of thermoplastic layers is collapsed onto the 
4 second of the pair of thennoplastic layers. 

7. A method according to claim 4, wherein step (c) indudes forming the bag »de 

2 structures such that the bag side stnictures generally intersect with points of minimum 
deflection of the ^usoidal shaped cuts. 

8. A method according to daim U wherdn the bag side structures include a pair of 
2 closely located non-intersecting heat seals. 

9. A method according to daim 1, fiirther including the step of perforating the bags 
2 between the pair of heat seals. 



wo 97/35711 PCTrUS97/04092 

11 

10. A method according to claim 1 , further including the step of severing the bags 

2 between the pair of heat seals, resulting in the bags each having two side heat sealed edges. 

11. A method according to claim 9, further including the step of winding the bags into a 
2 roU. 



12. A method according to daim 10, fiirther including the step of overlapping the two 
2 side heat sealed edges of adjacent folded bags and winding the bags into a roll. 

13. A method according to claim 10, wheim the step of severing the bags occurs prior 
2 to the step of transversely foldii^ the bags. 

14. A method according to claim 1, wherein the other of the pair of top edges has a 
2 skewed-cut, and wherein the step of transversely folding the bags includes transversely 

folding the bags such that the section of the other of the pair of top edges of each of the 
4 bags remains exposed. 

13. A method for making and packaging a plurality of interconnected themioplastic bags, 
2 the method compri^g the steps of: 

a. cutting a pair of opposing thermoplastic layers of a flattened thermoplastic film 
4 tube by passing the flattened thermoplastic film tube in a longitudinal direction through a 

cutting station comprising two cutting means, one adjacent to each layer of the 
6 thermoplastic film tube, oscillating in a harmonic manner such that sinusoidal shaped cuts 

are made separately in each layer of the pair of thermoplastic layers forming the tube, 
8 wherm the sinusoidal shaped cuts are 180 degrees out of phase after a first of the pair of 
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thermoplastic layers is collapsed onto a second of the pair of thermoplastic layers, forming a 
10 sheet of material; 

b. forming pairs of transvme closely located non-intersecting heat seals at about 
12 bag-width distances apart in the sheet of material such that the pairs of heat seals generally 

intersect with points of minimum deflection of the sinusoidal shaped cuts, so as to provide 

14 each bag with one of each of the pairs of heat seals on each side of the bag, a straight folded 
bottom edge, and a pair of top edges, at least one of the pair of top edges having a skewed- 

16 cut; and 

c. transversely folding the bags a predetermined numba- of times such that the one 

15 of die pair of top edges of each of the bags remains exposed. 

16. A method according to claim 1 S, fiirther including the step of perforating the bags 
2 between the pairs of heat seals. 

17. A method according to claim 1 6, fiirther including the step of winding the bags into a 
2 roil. 

18. A folded thermoplastic bag structure comprising: 

2 a plurality of interconnected thermoplastic bags, each of the bags including a pair of 

thermoplastic layers, a pair of opposing bag side structures, a straight folded bottom edge 
4 and a pair of top edges^ at least one of the pair of top edges having a skewed*cut, 

the pair of opposing bag side structures being generaUy parallel to eadi other and 
6 generally perpendicular to the straight folded bottom edge, 

the bags bdng interconnected along the bag side structures at about bag-width 
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8 distances ^art, 

the bags being folded a predetermined number of times sudi that the one of the pair 
10 of top edges of each of the bags remains exposed. 

19. A thermoplastic bag stiucture according to claim 1 8, wherein the pair of top edges 
2 indude sinusoidal shaped cuts. 

20. A thermoplastic bag structure according to claim 19, wherein the sinusoidal shaped 
2 cuts of each of the pair of top edges are 180 d^ees out of phase when the bags are laid 

flat. 

21. A thermoplastic bag structure according to claim 1 9, wherein the sinusoidal shaped 
2 cuts of each of the pair of top edges are 0 degrees out of phase when the bags are laid flat. 

22. A thermoplastic bag structure according to claim 19, wherein the sinusoidal shaped 
2 cuts of each of the pair of top edges are more than 0 degrees and less than 180 degrees out 

of phase when the bags are laid flat. 

23. A thermoplastic bag structure according to claim 20, wherdn each of the pair of 

2 opposing bag side structures generally intersect with points of minimum deflection of the 
sinusoidal shaped cuts. 
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24. A thmnoplastic bag stmcture according to claim 1 8, wherein each of the pair of 
2 opposing bag ade structures include a pair of closely located non-intersecting heat seals. 

25. A thermoplastic bag structure according to claim 24, wherein each of the bag side 
2 structures includes a perforation between the pair of heat seals. 

26. A thermoplastic bag structure according to claim 1 8, wherdn the other of the pair of 
2 top edges has a skewed-cut, and wherein the bags are folded a predetermined number of 

times such that the other of the pair of top edges of each of the bags remains exposed. 

27. A folded thermoplastic bag stmcture comprising: 

2 a pair of thomoplastic layers^ a pair of opposing bag side structures, a straight 

folded bottom edge and a pair of top edges, at least one of the pair of top edges having a 
4 skewed*cut, 

the pair of oppo^g bag side structures being generally parallel to each other and 
6 generally p^endicular to the straight folded bottom edge, 

the bag structure being folded a predetermined number of times such that the one 
8 of the pair of top edges of the bag structure remains exposed. 

28. A folded thermoplastic bag structure according to 27, wherein the other of the 
2 pair of top edges has a skewed-cut, and wherwn the bag structure is folded a predetermined 

number of tones such that the other of the pair of top edges of the bag structure remains 
4 exposed. 
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AMENDED CLAIMS 

[received by the International Bureau on 31 July 1997 (31.0.7.97); 

original claims 1-28 replaced by amended claims 1-22 (6 pages)] 

2 LA method of making and packaging a plurality of interconnected 

thermoplastics bags, the method comprising the steps of: 
4 a. supplying said plurality of interconnected thermoplastic bags, each 

of said thermoplastic bags including a top layer, a bottom layer, a pair of opposing 
6 bag sides, and a straight folded bottom joining said top and bottom layers, said top 
and bottom layers including respective mouth edges opposing said straight folded 
8 bottom, said pair of opposing bag sides being generally parallel to each other and 

generally perpendicular to said straight folded bottom, said thermoplastic bags being 
10 interconnected along said bag sides at about bag-width distances apart, at least one of 

said mouth edges being skewed; 
12 b. folding said plurality of interconnected thermoplastic bags along 

respective fold lines generally parallel to said straight folded bottom a predetermined 
14 number of times such that said skewed mouth edge remains at least partially exposed 

to facilitate identification and grasping of said skewed mouth edge by a user; and 
16 c. placing said folded plurality of interconnected thermoplastic bags 

into a package* 

1 8 2. The method of claim 1 wherein said skewed mouth edge is sinusoidally 

shaped. 

20 3 . The method of claim 2 wherein the other of said mouth edges is 

sinusoidally shaped, and wherein said pair of sinusoidally shaped mouth edges are 
22 1 80 degrees out of phase when said bags are laid flat. 
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4. The method of claim 1 wherein the other of said mouth edges is 
2 skewed and wherein the step of folding said plurality of interconnected bags is such 

that the other of said mouth edges remains at least partially exposed. 
4 5. A method of making and packaging a thermoplastic bag structure, the 

method comprising the steps of: 
6 a. supplying said thermoplastic bag structure, said bag structure 

including a top layer, a bottom layer, a pair of opposing bag sides, and a straight 
8 folded bottom joining said top and bottom layers, said top and bottom layers including 

respective mouth edges opposing said straight folded bottom, at least one of the pair 
10 of mouth edges being skewed, said pair of opposing bag structures being generally 

parallel to each other and generally perpendicular to said straight folded bottom; 
12 b. folding said thermoplastic bag structure along a fold line generally 

parallel to said straight folded bottom a predetermined number of times such that said 
1 4 skewed mouth edge remains at least partially exposed to facilitate identification and 

grasping of said skewed mouth edge by a user; and 
16 c. placing said folded thermoplastic bag structure into a package. 

6. The method of claim S wherein the other of said mouth edges is 
1 8 skewed and wherein the step of folding said themioplastic bag structure is such that 

the other of said mouth edges remains at least partially exposed. 
20 7. A method of making and packaging a plurality of interconnected 

thermoplastic bags, the method comprising the steps of: 
22 a. supplying said plurality of interconnected diermoplastic bags, each 

of said thermoplastic bags including a top layer, a bottom layer, a pair of opposing 
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bag sides, and a straight folded bonom joining said top and bottom layers, said top 
2 and bottom layers including substantially non-overlapping respective mouth edges 

opposing said straight folded bottom, said pair of opposing bag sides being generally 
4 parallel to each other and generally perpendicular to said straight folded bottom, said 

thermoplastic bags being interconnected along the bag sides at about bag-width 
6 distances apart, at least one of said substantially non-overlapping mouth edges being 

skewed; 

8 b. folding said plurality of interconnected thermoplastic bags along 

respective fold lines generally parallel to said straight folded bottom a predetermined 

1 0 number of times such that said skewed mouth edge remams at least partially exposed 
to facilitate identification and grasping of said skewed mouth edge by a user; and 

12 c. placing said folded plurality of interconnected bags into a package. 

8. The method of claim 7 wherein the other of said substantially non- 
1 4 overlapping mouth edges is skewed. 

9. The method of claim 7 wherein said substantially non-overlapping 
1 6 skewed mouth edge is sinusoidally shaped. 

1 0. The method of claim 9 wherein the other of said substantially non- 
1 8 overlapping mouth edges is sinusoidally shaped. 

11. A method for making and folding a web of interconnected 
20 thermoplastic bags, the method comprising the steps of: 

a. supplying a flattened tube of thermoplastic film traveling along a 
22 longitudinal direction parallel to an axis of said tube, said flattened tube having 
opposing top and bottom sides; 
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b. cutting respective top and bottom sides of said flattened 
2 thermoplastic film tube into two halves by separately cutting the top and bottom sides 

along associated substantially non-superposed cutting paths such that each of said 
4 halves includes a top layer, a bottom layer, a straight-folded longitudinal edge joining 
said top and bottom layers, said top and bottom layers of each of said halves including 
6 respective mouth edges opposing said straight-folded longitudinal edge, wherein at 

least one of the mouth edges is skewed-cut such that respective non-overlapping 
8 portions of said mouth edges of said top and bottom layers are formed when the top 

and bottom sides of the flattened tube are collapsed on one another; 
10 c. forming transverse bag heat seals at bag-width distances apart in 

said flattened thermoplastic film tube to form said web of interconnected 
1 2 thennoplastic bags; and 

d, folding said plurality of interconnected bags along a respective fold 
14 line parallel to said longitudinal direction a predetermined number of times such that 
said respective non-overlapping portions of said mouth edges remain at least partially 
16 exposed. 

1 2. A folded thermoplastic bag structure comprising: 
1 8 a plurality of interconnected thermoplastic bags, each of the bags including a 

pair of thermoplastic layers, a pair of opposing bag side structures, a straight folded 
20 bottom edge and a pair of top edges, at least one of the pair of top edges having a 
skewed-cut, 

22 the pair of opposing bag side structures being generally parallel to each other 

and generally perpendicular to the straight folded bottom edge. 
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the bags being interconnected along the bag side structures at about bag-width 
2 distances apart, 

the bags being folded a predetermined number of times such that the one of the 
4 pair of top edges of each of the bags remains exposed. 

13. A thermoplastic bag structure according to claim 1 2, wherein the pair 
6 of top edges include sinusoidal shaped cuts. 

14. A thermoplastic bag structure according to claim 13, wherein the 

8 sinusoidal shaped cuts of each of the pair of top edges are 1 80 degrees out of phase 
when the bags are laid flat. 

10 15. A thennoplastic bag structure according to claim 13, wherein the 

sinusoidal shaped cuts of each of the pair of top edges are 0 degrees out of phase when 
12 the bags are laid flat. 

1 6. A thermoplastic bag structure according to claim 1 3, wherein the 
14 sinusoidal shaped cuts of each of the pair of top edges are more than 0 degrees and 
less than 1 SO degrees out of phase when the bags are laid flat. 

16 17. A thermoplastic bag structure according to claim 14, wherein each of 

the pair of opposing bag side structures generally intersect with points of minimum 
1 8 deflection of the sinusoidal shaped cuts. 
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1 8. A thermoplastic bag structure according to claim 1 4, wherein each of 
2 the pair of opposing bag side structures include a pair of closely located non- 
intersecting heat seals. 

4 19. A thermoplastic bag structure according to claim 1 8, wherein each of 

the bag side structures includes a perforation between the pair of heat seals. 

6 20. A thermoplastic bag structure according to claim 1 2, wherein the other 

of the pair of top edges has a skewed-cut, and wherein the bags are folded a 

8 predetermined number of times such that the other of the pair of top edges of each of 
the bags remains exposed. 

10 21. A folded thermoplastic bag structure comprising: 

a pair of thermoplastic layers, a pair of opposing bag side structures, a straight 
12 folded bottom edge and a pair of top edges, at least one of the pair of top edges having 
a skewed-cut, 

1 4 the pair of opposing bag side structures being generally parallel to each other 

and generally perpendicular to the straight folded bottom edge, 
1 6 the bag structure being folded a predetermined number of times such that the 

one of the pair of top edges of the bag structure remains exposed. 

18 22. A folded thermoplastic bag structure according to claim 2U wherein 
the other of the pair of top edges has a skewed-cut, and wherein the bag structure is 

20 folded a predetermined number of times such that the other of the pair of top edges of 
the bag structure remains exposed. 
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